Objective: To examine the correlates and consequences of high levels of depressive symptoms among adolescents.
T
HE DIRECT COSTS of medical care utilization and the morbidity and mortality costs of mental health problems for children younger than 15 years has been estimated at $2 billion in 1985, but estimates for youth younger than 19 years that include all related costs, including costs of juvenile justice and educational programs, have ranged as high as $20 billion. 1, 2 Depression in adolescence might also generate important nonmedical costs in several ways. First, depression may lead girls and boys to miss school or to fall behind in school. Education is a critical determinant of adult earnings, so if school attendance and performance are substantially affected by depression, adolescents may lose earnings in the future. Depression may inhibit school performance of children and adolescents, just as such symptoms reduce work performance among adults. [3] [4] [5] Second, depression may affect other aspects of well-being. Such effects could occur through a connection between depression and dangerous behaviors, such as alcohol and drug use, bingeing, and smoking. Children with emotional and behavioral disorders in general are significantly more likely to experience substance use and are at higher risk of involvement with the juvenile justice system. 6, 7 There is also a suggestion that adolescent depression affects susceptibility to infectious disease. 8 Risky behaviors are quite prevalent among youth. Data from the 1999 Youth Risk Behavior Surveillance Survey indicate that more than one third of youth in grades 9 through 12 currently smoke cigarettes, one half currently use alcohol, and more than one fourth currently use marijuana. 9 Further, depression may raise the risk of suicide in children and adolescents, as it does in adults. 10, 11 According to data from the Youth Risk Behavior Surveillance Survey, nearly 20% of youth seriously considered attempting suicide during the preceding year. 9 It is difficult to assess the consequences of depressive symptoms because depression in adolescents is often associated with many other factors that also raise the risk of undesirable behaviors and outcomes. Mental health problems in adolescents tend to be concentrated in the most disadvantaged groups-children from minority groups, from single-parent families, and from low-income families. Fur- thermore, family studies suggest that the prevalence of depression is higher among adolescents from families that include a parent with depression, and these children may be at risk for other poor outcomes as well. 12 Adolescent depression may also be associated with environmental adversity. The relationship between depression and extreme stress has been demonstrated in children subjected to natural disasters, children who are homeless, and children subjected to physical or sexual abuse. [13] [14] [15] While these studies consistently note associations between depression and extreme adversity, the findings are limited by the nature of the generally nonrepresentative samples in most studies.
ARTICLE
The relationship between adolescent depression and other, less extreme life events has been examined primarily in clinic-based samples. While these studies consistently note an association between life events and adolescent depression, the findings are limited by the referred nature of these samples. [16] [17] [18] [19] This relationship has been examined in 3 epidemiologic samples, with each study noting a consistent relationship between the 2 constructs. [20] [21] [22] In this article, we examine the prevalence and correlates of depressive symptoms among children and adolescents. We then turn to the consequences of depression in adolescence: the degree to which depressive symptoms are correlated with school performance and with dangerous behaviors, particularly alcohol and drug use and eating problems. We examine the extent to which these negative outcomes associated with depression persist after controlling for sociodemographic and other risk factors that are associated with both higher rates of depression and higher risk of problem indicators. Previous research has shown associations between depression and some of these risk behaviors. This analysis broadens the range of behaviors considered to include school performance as well as a range of unhealthy behaviors. It describes these associations in a large community sample. Assessing the relationship between depression and adverse outcomes is complicated by the fact that depression is also correlated with other factors that raise the risk of adverse outcomes, such as life events and abuse. Moreover, some correlates of adolescent depression, such as abuse or adverse life circumstances, may carry independent risks for adverse consequences, such as excessive alcohol use.
Under these circumstances, relatively large studies in representative samples of adolescents, such as the Commonwealth Fund Survey of the Health of Adolescent Girls (CFSAG), provide particular advantages. Specifically, relative to smaller or less representative studies, studies based in large representative samples facilitate more precise, generalizable estimation of independent association that both adolescent depression and correlates of depression, such as adverse life events or sexual abuse, exhibit with various types of adverse outcomes.
METHODS

DATA AND MEASURES
We used data from the CFSAG, a nationally representative sample of adolescents. 23 The CFSAG was a classroom-based study. Classrooms were selected for the survey in a 2-stage, stratified, and clustered sampling process (stratification variables involve school type, grade coverage, urbanicity, and region). Replacements for schools choosing not to participate were selected by nearest ZIP code within the same cell. This survey design shows variations similar to a random sample about 88% as large. In-class questionnaires were administered to 6748 students (3586 girls and 3162 boys) in grades 5 through 12. Approximately half (3216) were in grades 5 through 8 and half (3532) were in grades 9 through 12. All of the students in the classes selected completed the survey. A total of 297 schools, including public, private, and parochial schools, participated in the nationally representative survey. An oversample of 32 urban schools was included to facilitate a more complete analysis of responses by ethnicity and income. Fieldwork was conducted by Louis Harris and Associates Inc, Rochester, NY, from December 1996 to June 1997 and sponsored by the Commonwealth Fund, New York, NY. 23 Data from students were collected in compliance with each participating school's own informed consent procedure. The protocol for this analysis of the data obtained from the Commonwealth Fund survey received expedited review approval from the ColumbiaPresbyterian Medical Center Institutional Review Board, New York. For the present study, the sample was restricted to those 4648 respondents who were between the ages of 10 and 18 years and had completed survey questions on depressive symptoms, family structure, income, and ethnicity. Respondents with incomplete data were significantly more likely to be behind a grade and to express suicidal ideation (PϽ.001), were somewhat less likely to drink (PϽ.02), and (among the small minority of subject with incomplete data who responded to questions on depressive symptoms) had slightly, but not significantly, more depressive symptoms than did those with complete data. Thus, while these results may understate the negative correlates of depressive symptoms, it is unlikely that other missing subjects can account for the positive associations we found in the remaining sample. Other studies have used these data for a variety of purposes, including to describe prevalence and risk factors for mental illness, to study adolescent access to medical care, and to explore adolescents' preferences about physician characteristics. [24] [25] [26] [27] The survey asked adolescents extensive questions about their health status, risk behaviors, and school performance. Respondent demographic and socioeconomic information was also reported. This included age, sex, race, region, urban or suburban residence, and family financial status. Family finances were assessed on the basis of whether the family had money problems frequently, occasionally, rarely, or never. One question was also asked concerning parental history of depression. The survey asked adolescents whether they engaged in risk behaviors (overeating, smoking, and drinking alcohol), how many days of school they missed because of illness in the preceding month, and their grade level. We used the information on age and grade to assess whether the child was below the ageappropriate grade level. The survey also asked adolescents whether they engaged in risk behaviors when experiencing stress. The format of the questions was multiple choice, with responses grouped into categories. Additional details on the student questionnaire can be found in Simantov et al. 28 Depressive symptoms were assessed with the Children's Depression Inventory (CDI). This self-report questionnaire was originally developed by Kovacs in 1985 29 as a screening measure for the diagnosis of major depression in children. The questionnaire consists of a series of forced-choice items, for which an adolescent marks one of the statements most consistent with his or her current mental state. This allows a rating of depressive symptoms to be made on a 3-point scale, from absent to definitely present. These questions rate current depressive symp-(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 156, OCT 2002 WWW.ARCHPEDIATRICS.COMtoms that had been present during the preceding 2 weeks. The CDI exists as both a 26-item and a 10-item questionnaire, with the 10-item version being used to screen for major depression. The measure exhibits satisfactory internal reliability and testretest reliability, as well as satisfactory predictive validity for the clinical diagnosis of major depression in children. 30 The CFSAG used a 9-item version of the CDI. This version included all of the items in the 10-item CDI except for item 3 ("I do most things OK"). The highest possible score on our 9-item CDI is 18. We used a score of 9 or higher on the CDI to estimate the prevalence of major depression symptoms in this sample. Previous clinical validations of the short-form administration of the CDI have established that a cutoff score of 9 optimizes the sensitivity and the specificity of the screening instrument. 30 Since our data used the 9-item version of the CDI, a cutoff score of 9 should produce lower-bound estimates of the prevalence of depressive symptoms. We repeated these analyses with raw CDI scores used in place of the cutoff indicator. These results were uniformly stronger than those reported in this article.
ANALYSIS
We conducted the analysis with Software for Statistical Analysis of Survey Data. 31 Our analysis incorporated CFSAG sample weights. We used 2 and t tests for bivariate relationships between depression, incomes, factors, and problem indicators. We used multivariate logistic and linear regressions to estimate multivariate relationships. The prevalence of major depression in children and adolescents has been examined in many relatively large epidemiologic surveys that have relied on standardized interviews. [32] [33] [34] [35] [36] As reviewed by Harrington, 37 the prevalence in the community is approximately 5%, although there is variability across studies, depending on the stringency of the applied impairment threshold and the measure used to make the diagnosis. In the CFSAG, the overall prevalence of depression in the (weighted) sample was 7.1%.
RESULTS
SOCIODEMOGRAPHIC CORRELATES
In the CFSAG, the prevalence of depression in boys was 5%, whereas that in girls was 9%. The Figure shows the prevalence of depression by age for boys and girls. As expected, rates were quite low among 10-year-old girls and boys. Rates for girls rapidly rose above those for boys and were much higher by age 14 years. Table 1 provides prevalence rates for boys and girls by race, family structure, family history of depression, and family income.
In these data, rates of depression do not vary substantively or significantly among race and ethnic groups. Previous studies have shown higher rates of mental health problems among children from divorced or single-parent families. [38] [39] [40] In these data there was an increased prevalence of depression in boys with divorced parents. Among those who responded to the question (three fourths of the full sample), nearly one third reported that a family member had had depression. Adolescents from such families were much more likely to meet criteria for depression than were those who did not report a family history of depression. Finally, rates of depression were much higher-4 times as high-among girls and boys in very-low-income families than among girls and boys in high-income families. This finding suggests that environmental factors may contribute to depression risk. Table 2 provides prevalence rates for depression in girls and boys, by history of physical or sexual abuse, and by the number of life events experienced in the preceding year. For convenience, we report results for quartiles of life events. (In the multiple regression analyses that follow, we used direct counts of events.) Nearly 10% of girls and 3% of boys in the sample reported a history of sexual abuse. A history of physical abuse was reported by 13% of girls and 9% of boys in the sample. For both girls and boys, a history of sexual or physical abuse was strongly related to depressive symptoms. Indeed, almost one fourth of girls with a history of either type of abuse met criteria for depression. The survey asked whether violence at home had ever been so serious that an adolescent contemplated leaving home. About one fourth of girls and boys reported this high level of violence. Again, a history of violence was strongly and significantly related to depression in both girls and boys. The relationship between life events and depression was positive in both girls and boys. Consistent with previous studies, [16] [17] [18] [19] [20] [21] [22] girls and boys who had experienced severe life stresses in the year before the interview were much more likely to meet criteria for depression than were those whose lives had been less stressful.
ENVIRONMENTAL RISK FACTORS
PROBLEM INDICATORS
We next examined the correlations between depressive symptoms and problem indicators. We examined 2 measures of school performance: days of school missed because of illness and whether a child was in the expected grade level (age minus 6). We examined the 4 measures of problem behaviors included in the CFSAG survey: alcohol use, drug use, smoking, and bingeing. Finally, we examined whether a girl or boy reported suicidal ideation. Table 3 reports rates of these problem indicators and behaviors among depressed and nondepressed adolescent girls and boys.
Depression was correlated with a significant increase in the number of school days missed. Depressed adolescent girls were also almost twice as likely to be behind a grade in school as those who were not depressed. Both girls and boys who were depressed reported much higher rates of use of alcohol, drugs, smoking, and bingeing. Indeed, more than 65% of depressed girls and boys engaged in at least 1 of these risk behaviors. Finally, suicidal ideation was substantially more frequent among depressed adolescents than among those who were not depressed. As we noted already, depression is correlated with environmental risk factors that occur disproportionately in families that are also socioeconomically disadvantaged. 41 Risk behaviors that are associated with depression may, instead, be a consequence of socioeconomic disadvantage or of environmental risk factors.
We next examined these outcomes in multivariate analyses that also control for sociodemographic characteristics and risk factors. The odds ratios and regression coefficients for depression, after adjusting for sociodemographic characteristics and risk factors, are reported in Table 4 . We found that, for most problem indicators, high levels of depressive symptoms were positive predictors of problems, even after controlling for a wide range of socioeconomic variables and environmental risk factors. As expected, many of these risk factors were also independent predictors of problem indicators.
In the multivariate analysis, depressive symptoms were most strongly associated with smoking, bingeing, and suicidal ideation (PϽ.05). Adolescents with high levels of depressive symptoms missed, on average, nearly 1 day more of school in the preceding month than similar counterparts.
COMMENT
While depression may raise the risk of any or all of these negative outcomes, the outcomes themselves may place adolescents at risk of depression. For example, girls and boys who are doing poorly at school may become depressed in consequence. Alternatively, these negative outcomes, and depression, may be a consequence of other underlying problems. For example, those who use alcohol or drugs or engage in self-destructive behavior may also be depressed. Finally, suicidal thoughts are a marker of depression (so that the relationship between depression and suicidal thoughts cannot be separated).
While we cannot determine causality in these data, we can use information in the CFSAG about whether adolescents drink alcohol, use drugs, smoke, or eat when they are stressed. Depressed girls were more likely than nondepressed girls to report that they ate when stressed. Both depressed girls and depressed boys were more likely than their nondepressed counterparts to report that they stopped eating when stressed, that they drank alcohol when stressed, that they smoked when stressed, and that they used drugs when stressed. These results suggest that depression does, indeed, raise the risk of engaging in highrisk behaviors.
The present study draws on observational crosssectional data. Thus, the correlations observed herein are not necessarily causal. Adolescents may become depressed because they are performing poorly in school or are using drugs. We cannot exclude the possible effects of reverse causality on our results. The CFSAG relies on adolescent self-report of mental health symptoms, risk behavior, and family characteristics. The validity of these self-reports has not been established.
CONCLUSIONS
The CFSAG data suggest that there are important consequences of depression in adolescents. The data strongly suggest that adolescents who have been subject to traumatic life events and to abuse (sexual or physical) are at significantly higher risk of depression. These results hold for both girls and boys. Depressed adolescents are at much higher risk of poor performance at school, of using drugs and alcohol, and of bingeing. Together, these findings suggest that depression is an especially serious problem among children who live in risky environments and that depression is, in turn, associated with other serious risks.
The results of this study show that school attendance, smoking, bingeing, and suicidal ideation are significantly correlated with depression. Information about these indicators and behaviors as well as the presence of traumatic life events could be powerful tools for physicians in the difficult task of identifying adolescent depression and initiating treatment. Overall, studies show that about 1 in 20 adolescents currently suffers from depression, suggesting that routine screening for depression has considerable merit. In this study, among adolescents who missed more than 10 days of school in the preceding month, smoked, engaged in bingeing, or had suicidal thoughts, rates of elevated depressive symptoms were more than twice as high. Thorough screening for depression in this group is critical.
What This Study Adds
Previous research has documented the high prevalence of depression among adolescents. Several researchers have also argued that depression in adolescence is correlated with serious sequelae. Assessing the relationship between depression and adverse outcomes is complicated by the fact that depression is also correlated with other factors that raise the risk of adverse outcomes, such as life events and abuse.
This study used data collected on a large random sample of adolescents to assess the relationship between depressive symptoms and adverse outcomes. The data also contained measures of family background, abuse, and life events, so we were able to control for these factors. We found evidence that, after controlling for these factors, depressive symptoms are correlated with missing school, smoking, bingeing, and suicidal ideation.
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